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AMRACT

The connections betwoon the retinula cells of' the eooqmd
oyo and the neural olomonte in the optic lobe in floahtly (
Doittr.cberiscg n ra) v.ore observod by electron microscopy.
MEO-iltidiu cons-•-•i d of eiglit rotinula cells: six ordinary

rotinula calls, one central retinula cell and one basal r'e
rotinula cell. The axons of ordinary retinula cells (ahort
fibers) terminated at the lamina, viherean two extraordinary
retinula cells extended their proximal axons (long fibers) to
the modulla. Five or six short fibers crowded around two
Qatons of mciiopolar ganglion cells at the lamina, eonstitutini
the "neuro•J.,•.idium", w'here they held the repeated synaptic
contacts with the monopolar axono. &any "ophorical invagi.
nations" were discovered at the axon n.ombranes of short fiber
in tho neuroimatidium. Such poculiar structures as w'ell am
the cytoarchitecture at tho lamina were discussed in relation
to possible functiono.
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I11TRODUCTION

In the compound oye of Insect# axon of the retinulla cellJ
oxtonds proximal).y throu~h tho basewrxb membrane to hctc' 6.",root connoc,1,1ons with t-ho neural elenzents in bhe optic, lobge
.;uch notL-a. connacti ons oP the cowpound eye -have been studi.;
by ssvoral wor':ars ursin!. the light rxicroscope. Acoording
Ra~mon y Gaj%,,'l .nd. Sachsy~(, thore are two typos of' axons
of7 re~tintila cal.ls in V-- comnio~l-nd e'yes ~oi' flies: long and
short fibers. Long Lbr pasa through the laminar without,
having, the synapses and p~robably have their 9ndings in t~he
me ~dulla. Short f ibors: which ure the Mlorjuiurorous, terin.4.
natc arouxnd the no~ Pr~onpolar ganglion coils in the
n'. where they fo~rm n referred to Las the "neur-a-
omn-iatiditr" (10) or W o.-z',:'cQJ. cartridge" (21).

A nv'nber of elctrozi mi-croscopic studies on the voti.-a-.
cells of insect- comrqu:.; oyos 3hoive been publinhed duri.ng
P~ast eClacde (6,ý 7, ýP 9v -22, 23, 24s 25). They -were c5e
concex'ncc wit~h the fine sýC-ctuin'es of the retinula cells,
pa. c i, '11y -. Ath the rhabdoixor-es which are the light trappiznp
sites in the recepto- col.7 o--! the, compound eye * It has been

~."rmad E~*'cror -*- r ~ Tat the rhabdoiuere* cons 4 t s 0 f

the closely os:~1arrays oif dcro tubules,, orientsd perpon..
dicL~:y ~ & V-'%:i~ ~ o-7 tli omrnatidium. In additi:

-in ---7ec-'.ih;;Cabdoraores are in a difi'vite arm.
v::*,t whJai: th-~- according to the species of

.L .... Mittle is known about the syn-

ar tc or~anizatic:n atK proximal ends of the retinula cells
by electron riceroscopy. There has been only a brief dis-
cript ion w~ith respect to this region, vhioh did not amply
ahotvn the synaptic archaitectur'e of the retlinula axons (21).

Wo have obeerved the fine structure of-,the synaptic
rogion In the la.-ina of a flie shfly (Boetarisa veer~a
Aa a result, there were fou~nd two, t7pe a 'r ermnatioii& 7C
the reti-nula cells derived f'rom a mingle -'ormnatidium. In
addition,, the peculiar doW~xmut-shapod stz'uoture yios dis-.
covared In tho synaptic arsas of "short fibers". Charac~-
toe'iutio profiles of V-- "nouxroriatidium" were also lx:-

MLT~~Z and M1NTHODO

The aduLlt lv2-oshflies (Boettcherisca re R Ri)t '.Aiah liad
beoor raLised in yi'r laboratory, were doolpStated and the headc,
wera imiftorod In oold fixativo 3xnmwdiato After a. short-
tie. the compoinid eyes wvra dissected anh pub into the froorýh

Ci-a-1vo~ ~ ~ ~ fo 0t 2 iFo. ixatives employed in thit,
stu y oroas ollors: (M) 2'.gJ duut rxitb ae

sa.Collidine at PH 7(422) L% oemiwa tetroxid. buffered
with )r±llonig I a buffer at"IT 7 4(4A(3 r6 ltr



aldehyde buffered with s-Collidine at pR 7.2, and (4) 6.25%
futaraldehyde buffered with phosphate bitfer at 7.2 (17)#

z glutaraldohyde fixaition, the postjif ication was follo7-
ed by 2.5% osmium tetroxide with s-Coillidne buffer, clio:'
washing by s-Qollidine buffer. Among the fixativers ,-,anntio•ted
above, the "double fixation" by glutaraliehyde with s.-Col.u.di:•.3
buffer and osmium tetroxido with s-Collidine gave tho bcx;-tG
preservation for this materui..i. IThe specirmens w:ere -'id1',
dehydrated through a graded concentrations of cold ethanol.
E.nd then embedded in Spon 812 (13). Sections waro cut -Till
a Porter-Blum MT-2 microtome, stained with lead citrate (i7.
and examined by a Hitachi !IU-ll electron microscope.

OBSErMVATION

The optic lobe of the fly consists of three main neuz'o-
tIle masses. They have been called by a variety of nnaes
I0). In this paper, the author will employ "the lar.ina"othe medulla* and "the lobula" as their narpes fror. thoe p hry.

inward, according to Horridge's opinion (11).

In the present study, the region from ths rotinult, of
compound eye to the lamina will be divided into foums layers:
the receptor layer, the basenaent membrane layer, the C,,nglicn
cell layer, and the neuro.unatidial layer. Such sub,1iL7vis .on
is convenient for the discription snd has not clear linos of
denLarcatioa. The roui: boundaries of four layers are aS
shotun in Fig. 1 draw.m scheoatically based on the pr'esent
observation.

receptor layer

In the compound eye of fleshhly, each omnatidiu, c(onsists
of eight retinula cells. "he cylindrical retinula cells are
rrcdl.ally arranged around the onmatidial axis occupied by the
central matrix. Adjacent cells adjoin each other by the
demosotmes situated at the inner odn'es. he retinula call
contains several kinds of cytoplasr~c organolles: numbers of
mitoolondria with various sizer, granular ondoplaomic reticulu•r.
ribosomos, Colgi complox, small denso granules, vacuolos, anud
:iultivosxcular bodies. At the proximal portion of rocepfor
layer, seven rotinula calla protrude the individual rhabdomoro•
towar'd the oenmatidial %xxis, out one doce not boar its owin
rhabdo.ero (PLC. 2). Seven rhabdomeres |sop the specific
pattern for Ditra onmratidia: thoy are not fused each othoi'
but separate -Ihivimllr by the central matrix, being quite
difforent from the fused-typc rhabdomores of other various
Insects* They are composed of manr closely poeked arrays of
miorotubules, as already demonstrated in various types of
compound e0e7 (8, 23).

Two retinula cells in a eingle otiratidiuM usually display
the different profiles from other afx roils. One Is rathor

ft2 a



mu, e pan be toiitiwlvly oalle4 the %etwl e lul Tal2'%Do" Of Its feattre pwotrudixg no , centrally the -'-b01i"dme.
as iaolour of central rot ilnvLe. Irell is at more PMroz Iaal 2eth"a thono of tho _~e ",' 4 ,1% e 1eil Geli x.-

Mreasly thin at the aiddle portion oz' -- coptor l'iyer, whose
nucleus is sitrated nevr W.-P. i'aricequentlyp..
it will be -or viW$np'.y -' * oinula cel
Its rhabdoraore cc: 12 ye I.;. ciA~ ur;h thc. present obser'.
vation. Siner,1;11 be'ot J :n~.W'.vI cell I"S Drocesses
In both dir itionz;, xv1'.. Lt]l, it. can be con.
sidered noas :~ n!C hf*c -i 5 i-.4&irr fleu'or.

It ha beenWacir bay liC-ht rko-;a tttbbasement
mofmbrane of ; eompom d e73 was P. thick wall of about I

uigz'on In vAdth e~ud fane.,trated in pla,.es for pascage ofA
retinula. axons, ernls.I p-rocesses of bass.l pigvnt cellos,

aM racecl ,i 201. Rve~va-,. It. .Is found in the present
ObServation that the ~e~tmenirn e is' -mde wj of two layers:
tba inner pa i1e 2.:-x vv:ýt~h thiei-or vdŽTh';I an the outer thin
layer with donsely 1:r.md 'o~n ~5. Zhe imner la'er
contains nany s3:E ~(.W ubc-tvaices.
Thbis iay z c-ý:* w W>:± ziýpaf! of the basal p ig.
znt cells 11b.0roa3tS~ p-Laomstabirnzano ean be foutnd at

the bottom~ z'1r:fan -,f t1IUr layer. 51t ?.;,t Ipli~a that the
most n l 2- a.iaelxa ftbaszrue~a' zmmnb:'o.ieI is a special.
150d Part Tv.!%:- y,4of'..at cell. m~o ir-rpn- ae
dense lin-yre,- =ssIyl be tbe extacll~xivT str'ucture. secetn.-
e4 from tho,% b~asa p14mneit cell.

The ba=%I piG=Ptnt t~lhars a. lot of pi~rment granuless,
.itochondz'ia, graniular endoplazmfiz. ret i'ullzm,. ribosomes, and
rime tubul.ar fi2.ammits It., muo2.ous is bea,.eath the basement

u~mran * This eel! i~tr.? ts eytoplasmic proceBsoB 5T5one
the Om~atidia. in the rece-otor l, cr

A pSoup of reti..%&a. oells froma a single ommaticdiwn~ pass
toaathe~o -iiro-,zg! thes cam fa.astat ion of tho basoment mombrano,
where thosz vz'ocenssoz dalplrby amin".,4 appearanoes wvith nett-
wotubulon anrý a fewi rniochnonc~riv. TRiaht, aonS of' ra-Inula

Cello, oriizate f.¾'p.ti Mnn10imý tI

uons1 in oria griiup is r thi C~~.~ tho otixerr..
Thoy bvlong to tho bcn.:~Ziol3. an~d the cqnitz." roti.nul.
cal. such tw:o ~nmc vo~l q .rrKi uanl,;-4 o:V noui'otubuales

and donna ground G~dbstanocu l *a~.vol.

It can be Jutdgeod from t~h obnarvat:Irmi on uianny sor'ia3.



"eetlena that eight retlnula axons from, a single ozimatidlumi
aedlstribute at the ProXimal level of this 146r. Tv thsiu

008of banal and 66ntf'al vtirnua cells vim In pairs c'vlay
from~ the bw~1le of Via other ~'x~~ Cm or. two owns of stat
larso rotinulia coils also :"Pet out of tho oinmtilial4 91"Ou and
rim oblc.-Lueiy in thic layer ti.11- toy. join the no in'3nig
on~itatitiikl groupo.

,cnlion call lae

-he nuaclusx of the moriopolar ganglion cell is locate'C* at
the distal portion of the lastina. This cell ic conspiououll
wiith its relahively large-nucleus. Its oytoplasri contains a
lot,- of ribosomost some mitochon-doriar Golf!± complex, M.Iuti-
vesicular bodies., arnd granular ondoplasmic reticuluni. Of
tho6se organalies., a soewvhat lange amo~mt, of ribo ;cinoz draw a
distinction between the surrounding! glinl cle-m-onts and itself.

i~he onopli~.x gnlion cell is entirely covný3.od wi~thasl.
element. Fig- 5 sho'~s the monopolar ga~nglion cell and its
arton oxtending proximally. Fino neturottvbulofl appear' in tho
=.oplasm. as the axon departs fromi the. cell body. The axon
ofton omits small collAtoral tiranhohs or bude along its course.
Sormo of these branches have the definita, vFith the contig~uous
snall. procoassas bearing a nuixabar of synaptic vosiclos, chio~ing
tho increased density of the apponod riembranae. 2h~oso are
pro sured to be the synapses betmwoo the Monopolal' axon and the
c_-tll branches from ret inula, axons. Althouworh such synapt ic
contracts are found at the axonal portion Of about 3 pu from Its
periikayon, there are no synaptic contacts boftwen the 0011
body' of mtonopoloi' gWnrlioI 0011 anid tho other neuronal procese-
0s. in the neir~hboring,, r3rniong MWn 0Mall Pi'oo aos con-i
taininF syna:tic vezicles are 'PrOSents Moiy may be fr-orn
0-7'6k-3 r - nlion =xone or rotinulA AXOns, and oocasionually conmc
in the synaptic contacts %vith cash other.

TLhe rot inula axons, excluding smaller Gxon.j, contain a
lot o.,L synaptic vesioles and uult@@hndria In Uhi1s layer,
L~es' 'des, there are Often noon stal sp~herical thlobonrambaned
St1 'icuret d (about 30 up2 in diazutor) near the axon Beaz~s

Sucha characteristic profilus will be deonnstrated In detail
in the next layer.

WIouroramt idial I~e

It~~ ~ rose~ ~ sect:.ct that the..coaerL&ygoy
composed rif -Civre -.-- t-. retir.UIx. a:.ns 5x, thc3 laktnr.a, pro:.ý--ir.'2
to the g%.±L.on~.-.1 Cell. la7ar (ZLE; 6 ). The grotupa Jsiay~r emt-
brace twk- tu.jnra3 processes of ~o ~'gang92.ion c0lls at
more proxiimin lt-'vel (Fig- 7). Suchi a grroup was designae' 1
the newn-ai.La by Ram~on V, Gs.ppa) Snhz (3) * As
a whole appoa1'anc-3, the ro1wa.t `%nn iaaA I Tllowin.z~ compo-
sit ion: f .vo or six eyidiI~t2 thick rcit~nuau. -ýLxonss
gather in a b'.rndlo arovind t%10 o:il- pz'c 503SO o:C' ;:--onoj)Ola1

-4.



Gangli1on calls and run parallel with each other odz
over t)'e diste'ian of about. 50 micros On the 0vl.o hav,
two th-ln cx~ns u4i 3 A': n ct~ 1. ,1 rc
smn the nourommitt-I." .: it Cajr t. ; c, vPd

ticipate Ini tho ;'. - a:.I .LY. ic*

Accordin-liy, Gh~ TwK fty01 :!S. po to the

Shiort XV;,,:-' oik-- -. '"~. . Both
ti'~aIv, and bro*w..,'- I.'*r 't5i c~1r .

- .'C !. 1UL.Wiiu e
Nk th' .~11 cu

Ci~~~ by I,: te ifer

ed a:ial 
axns :A. -. '&CSmid

the short~C.~ LJ'¶ Oro' Pr-1'4 :7 O".Asloflal -.Ontacts
botwoon the t.P Vw'b~ o~~o anCs It.n row.

Zt 1.a xa ..rU
side brorv3Lzi- k~k ..--

branclz..o; v':- .'= .~~. ~~.- ~ ~::. .,be raom6

their 
!16%v A~ UYV~ier

~inoft ofs .XLwA- -t .. * S 0ý f i3JVS

... *. *

rotin~mi.s J* V . ..... nono-

s"11 o -L V . 00ov0 m.4fld

wi1th vvjre voj- I'-,K , s, ' -"'' n~:' *'~Carl-

tlinuL'u withi t1h? i zi t ;w. 1w. nonl irmad at kAgbm
or mgl:-&li t~Ar.t , ati'uatmee la co2osad of
this small vouchofh,6-poe% ioofrbeaira

omboss epneica It. -..ie - also b
serial zect5.:,,,,: . .:. -~5t'o~o

leading rno the ? ýft * ,"1-4 a6ript~

mat Idial tl.- %9 ?)iTJ.ii! ao.te

with Synr~ti'n h-e**.s' k~ .~*. been
~ ~ ,'~*- ~tho

m5~
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that the cytoplasmic expa~nsion thruSt Into the Sphe teal
iflvasiflat:.c~rA *.., a~ !ighly flaittened glial paveegs (W80 9)0
iZiis damon--,~tartion probcably *uu:,gest8 it CM MOUaIL vel.

Tho rowido-1 bi~an !moe of thd short fiber to lonatod Lt
the deopost pv*oxirxal porti.on of the lam'ina.* In tho lonj~i-
tudlnaJ. sctiotlo %Throwij ;- portion, t-hore is aeonl the tor-al-
naltion oj. tyhfn L 2Iboi an f&'.townd by tho ancling of the

ctoplc~~.e)c smn .Lrjvound1.,n[g Sl.is) cell (PiGi. 10)o
ay.oaon o.. ý m . -rUn;1on colJ. -xt~znd Into the chiasma

Miora are iiikto( h ib two!hor Clial olcownt

2*.yor. rThovr,--- -py.'~'r~~ (atbout 1 .ýi p) timn
tboso 4'f !A'_-.-..*.r ~ ;nit5e prof?1oa nor

tovuu.'d th'o -:;.%!I "Zigovh the ir tormil-
n:~ nl 2nr r t'ot co.14il sif'

ThID1':.

the entire lay' -, -.- cV 4h*o rtasomont i-.noaibrane,. The-oo calls
project con':' ~ t~i'fir.ter- or leaf-shaped oytoplasinic
pr'oeasr'e, .oJo cellular ai'chitocture in i*whhs

ro0.on cLr1u, not..,a a lomo'1ts are not froe fromt tho ert.
voloprmio''t, Iri tU ot-.-er ol1eaonts in the region beneal,*07 the bate-
mont wxorc-at

1;11. ), z .. u tie 4.? ~ *tv~c~ y t12ri at..
tonuaiod prooesses of basal pigp!ent ce1*A.. A cell containing
a larC4.e qp-tityr of 1.6:' filarn~nts embrace tho retinula axons
CLI the tihcy r{4nbtwraor the tbaseoment -mernbrane andi the
lai~na.. *it constructs tho "wzsaxnn" wwr~th ohr~reter.8ia@bl
:L-adder-.shaped O-se 'vnn.x' tho r'et/.m~us.a rronso Occasion-

ally ~ ~ ~ ~ ~~.-v in~:: -.-- - ~ ~ t- Žtimnato con~tact with 4:n-
lar~ot ~w~ ~ ..-. .'W W~ith both t,'1 basal pie-

iImnt cc 13. nzi-,*i;:' *;ý- : J-11 n: the lw114= by sharin:', a
differrent type of ~sn .

In ths gan,40.on cl. ayor., trio types of~ coll occur,
AThir cytopia~siaic wnO~.~. i~th evnch other: one is
pale and tho ot~hc:? i~g. darl:. The -1cleus of the pal~e
coil is c ~~~the ar3.1 Ibody of the monoyolA.' frangliofl
Its rarnif'ýd filli ip tho apaies anong the naural
oleivent' cMd ~. ial nb~tilýe sr:.al.l tracIei"I.i.3 T he
cytoplasm of c4L. ell conslatsd of' visn. r;tochofldriVý, rosettes
ot r~lbosoraos, rn3P o plrcroticu't.urn fine I'lamentsp
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buzt ~ma' ' quantity or ground rabstszloo. On the @thev m .
th~e parikaryon of the coll. vTh±h is eonspioamus w~th Its dswk'

profil in.ocatod at the rI.'tal~ rei~son of the larmina 2t
expandod tho stna'..shoped n'sft'0que2ntly reaching, to the contral
Portion ac-10n- tlc ov1x..-'m in bhi, distal level. of the

A gl~:O. co7.J. tptxiu eti.r h nomoninstidia. g*'ouprn
nuclcews c0 .Ih:½ oel '_r- zi~u~e ; t6ho nt~dC2e Portion of the

lI~r4* itt..- t.1rspl -als Sor:t. 1 ay-ers of
in±'o~~~~~.XL~~~T 4s~~.t~ ~ .':x:' rdd.t ian t&o emtoh

highly ý"ItienedlC ~ ~ v. rnw-to of vi ttoO~ondxoLa ar'o
part 1L1-ula.zly pro .irtne:t withlir 4.n etlo:plam. Thsx'erea -;he
V .ianular end-opls1s,.c wt'.lin--hr J' dispo'rsesd tbroughout its
cytoplaam, the ,rarray oft .gaVanuhir andoplaaimic retiou3.w! is -.Ir.
presont in the prox~x,2 . An al.ready notedý, 1zhe minatý-
processos of this element build~ up -the "sjp~herical inva Inatl;iorA 1
with the membrane of short fiber.

The oxeistonao of two types of retSinulta axaoa Uas bWen
described by the claszio piot-z.'es obtained by 15.~ht %icroscopicI obser'vati~ons (3, 11), However, there was. no avallablo cvia

* ~dence about that two types of axons were derivod frotzi any types
of rotiruxia col~is in the ommatidiuml~tho1.2& It warn assumed Ot~m
srhort fibers were of larse rotinula calls, blen the nirber
of the long Tibor fromnc ozl o:=atidiura w7as not dleterminied.
By 1,".e brosent observation, +%o lo,-W, fibers raer' first demnon-
atrated to belIonx.ý to bobh the central and basal ratinule. cello
5z each om-atidiui~i. Mhere.Poz'e,, it is possible thab thene
celld havn Vh- tqju~te diff~et functoon from the ordinary reti-
rmxa cells, V~r~v~ ite ba.sa! re'35.nula cell is not provid-
ed with 'the rha~co6A~re 1iiut ie n. 11drx6. of bipolar' neu-ron., anvi
in thin sense f.~r~ tor the oe~ntral ratinulax cell. rfrom

thes reaj~t, *.::.:ý e ~al;Ict tnorvý types of rot:!.rula calls
d.fl . P_ anelf omn'netidiwu of ioc:1c~i or.npound a"e.

It h~as b~een genera'L~y recognized thtthe nmdb.3r of the

Watdi~ngtol2 !4xrd P~ Ž ~it 1"" trr 'loon

U=r.1?.ve .,3,prj ('o~i.l boon ho2 bsei3).W. &lar, ina ti'ho
pos~it on..ty.-. oompoiz-d eyri of the *7C mo~t)h ('borl)
vh~ich bs'bc(sn- Called Ihhe ffeenentrilc retivxulir ,fUr1
B~oth eigh.~n. am~:t.. ol zn-" Ycx:t' t~itxulza cell. have

* ~the±i' owa'. r'haidorzrar ý',7on~ oMrh an pltorooelitor
491.:n On t~other haand, it. i:Liibo:t tl-mt the **Uaal
retinulla ee2l' of the Mleshly ha& i~ h rhabdomc-ro, so that
It don- not play the pwwt of V7ct'-o:.oeptor, kormýovor, this
0.192 evident.1y extends Iona axon- to the mawd2a1la, without Gyne

m7



jkptia e latioai to thes soz~polOv garagitah? 6.12. in the lamina.
it follows that the basal r~et12mila call. has a qu~to different
f'unctional role fr'om the ecoentrý.o and 1. 1ýhth ratinuie. dolls-
W' estinato the r'olesOf ~c~:~Vc~ tz?'o'ý of' raflUII
caus of~ the cantral. taid bnn,~i .n~A..'LI.tl,%x-O Yfl'WC~.4Oc

The Oi: !5 .~3 ~i' t~ I .,jL70 'Shoul e ac-v

Theon e:.x'Uar no1,ts3r~ Stra Cý A±eweo-0 tv~ev.
hmo> tL'eo =x~ra c VR oi10or'.mýn the tae14!2.i~~ f~l

ro;e t l" LCL -* crorztin ±~lo~fro Cntrif'. in lb5xis tandt he~ tbran

nero:ns cvbo~uldno' bo &arlvified±., we2 obe taind thiervidence

sahox'3ti7 AI'r ror~ tadjaconc of thed~ e:'ocobeinh 1th. at~
ron ni I-agnllyer, )termtna ens to 5xe a~r.%Vt aete atopl

n~~V16'. (Lif :i t~he 9sa15m1s nouroi~td.. Sc n toh

r o'm.W6atI. Q¶~ YOt~ folhoxr there Car tihe x, 'i,*oht.n mort anbars

n9.7,bdi~o=-!.-n omthe i v iph~.oal Sonvng others ', n thel visal
nwo~~~th olti~~Io~1~evol of laivn aoh It w r3 .- or oler 141ub1a,14

fr~om 0 adacn o Swtidla fiboza:6-sct eahe ls~wr at

v'L-~'k,*hinthed e&=t noro?=tiny'M Suchlo anvaarvtion

.!a~I~z u heseovo Uhe spherinal ina~ l ni are synbaptic
eatrc&ote* t the *hewo t fibers of th e :Ms-fy rompour nd eyesh

ad I ourewvat *ho c1a h Sne ouldnohb fr-.d i etho ro'La1n-
kagid of honc Is the efherIeas h s'ort Muore on the laaia ef l*~

cel hao a ude rl ttshi= betwsenheurial ind galnlet 'mn t
ohas b--Een thesep thae4 lo s oheica Invoz'biVtios arepobas l
resticte to4!~s theZ. Thf fiesofthuueS 2oud copon eylexsa

It leonstowevrhta thae ditfr~n prou t aper-leain-tb

SvStofloginat sthe ldrin a pr otrus izo~ne ofn theabso d Ila]o
Celle Suoch as* E r ddiioni betwehaen nouralatwl to the
ksynpi arenas Insta cotcalso tnhoo Invoror'.S nate laxons ocl
1asd wish tti ;1 api 17ea T of strutur fotiboin Helixz Ant

aomlall In vaginat~~Isttionl ofUltIOhflO, In epo h t th- cn

prsynabic theati cothen tpiro h sphergica Ion iag~einatslocal-

part to perform metabolic work for synaptic activ~ity,

Uany invoutigat~rs have obuorvod tho rine struotures o1f
thosynapno3 between the receptor' imi tho bipolar coils of tho
rai'tnca in various vertebraten (4,. 12P 18).' It has beoooma



obvious toy theIr observat14148 that the synapses bave the habac~
*si'istio structurs in oosa1o with iary vortabrate Meiia
consintina of' tho synaptic P841ioloc of rooeptwV oell, the aya.
aptlc luamellce or ribbons$ the paired to raihations of tho
bipolnzr calls anid tho taccianni.';4d d";i'rnPtiO VaOBllOs Mt 1thO
both~ 3yneap-It'S. sibes, AmongP these0 characteristics, tho Syria

V~ii3J~~c.2.c.or' ri.bbc'nu h%% '_o ~16e -!rt.:Tied a't ouly the
~ zynr.vy,3a of th-e vertsbra't-O retinan. g~o

,X'.xictiori har f iv~o~3or thi.s~ nrn'cturo, Therefore,
ura,.~i'C i;--hat :.t be Che ;Žot :'tbbc'ns nlso at

,. ' ps' i iyr~s' i. tho ynoptic lobe~ of insoots,
* 2thuY ~~ J.'o:. h .'ixt syna-31j.4- transmittin),

~~ ~ o:Z *.o-:o(,;c.-~:tinoa In the diifferontiat3d oyo,
* ~ ux' ~ ~hov.:vex', ths 1inroi~ synaps~e bad no

Vuft-o o'ornplxity In~ the crtoeirchitocizuwez of the inLcoct
optic loba was.! pro0sen-ýc,. The- varlouz3 types of gliel calls
d~iffeored fro= the SlIalu~1f~ in the central nervous system
of vortoebraite, Tbeir compl~icated cytoplasmico pr'~o3oomo an
tiroly filloc3 up the spaces among the noural elements, to"S
or then hanve not boon roefeed to so for. Theit oytoplaemio
c;=ractoristics aro di~fferen~t from ibte vertebrate x11ft

6 nmay owvo to tho circulating systor4 of' Insast bdd# tIvd,
Which~ Is Im contrast to the closod circulating Sys=w In the
ver'*obrato, The role o1f the spherical Inva4n~abto should
be cons idored also from this),point of view*

The olectron n~icroscopic obsurvation about the compound
eye-optic lobe region In ineoct ban just startorI. It is
acs~umcd that tho synaptic arohitocturoa in tho cozqpoun eye
will shari A Croatda of variation depending, upon variouk
specie of atInsects. Wwwwroue comparativo Nisitolo~ry by the
electron microscopy an this field in requiraed ft.is 11i11
make tho mae leadiM, not only to the follows-up of the visual
pathway of insect but also to the elucidation of' the oon1'igur.
etion of the Insect brain*
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Rece~#or layer

Basmen m~mb4'fi ** * .- PC
layerT

Giangow Cell

layer

114i. 1, Diapauim at the ieept@P layer and the' liuniLna
of th~e flosul1 carqWWAd Oee Abb'evSiAt Sone 3 OLt omorxnx
Io~ns; 0GG crys 2llike cone ig p. babornsel ROo, or'di=Q7

~'0uu:rLoliii Mato oentai' 1.e1fltIa so11 Xt position of
noud 0.u~o banal e rinulaoee2 Bu , basemet 00onbx'mnse PC., boasal
-civ;,n oo".:; T,, traolheole t~a'abbastj XOCp monopolar
ý,111&:kIon cell; LI', long fi r' of ntIauI& **III3,Vp' short¶ fibear
of' lm:1ulu Co ll; Niot nsua'ojMitg4iju Ana# Mxon of mcimolar'

s,-...clio cal
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Fit;. 2 * Transv~x'se a~ction throuYh tho recae.14or layer.
MeL omm"atidium consists of six ordinary ratinitla~ cells (10I
H)ono cen~tral rotinula coil (Re), anC one basni. ý73tinula

call (Rb). Seven rhabdor-ores are soparatod by the centra~l
ý-w~trix (CM). x 8,00O.
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M1. 3. U'".rj u" nr':er.t i'on th r ou ii Vic' bfle-.

:;ornt membrane.' . VC " ~ t A. p5.' . i0.ho 3o

x 91,000.
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Fie. . The ommatidiq-' group of retinula axons in the
proximal basoment monibrane layer., Sighit axons (Al -A3) are
enclosed by t1ho Slial element* Two small axons (A7 a'ndl AS)
aro supposedly from the central retinula coil and the besal.
retiriula cell. x 89000.
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1ii. . Oblique lon~l±tudirnal oection thivounh tiio gangli-
on ceel. Lyr. lonopolnar [ývnglion coil WOfL exte~ldn) --roxirvd.-
ly the axon, Lar,a, r.tim.nQa axons (HA), short Mobrs. COP-..
tL~is~ -marny sy-na-ptic vesicloz- ar1C sphorical inva-iintti'n.m;
In tiho re.-Ion, arnontv tese axonn, thero are a lot~ cj srr!12.
.acutral Trrocoz.¶es occasionally holdinfg tho synapi 'o contc.t



Fig. 6. Trensverre section through the disftl nou-
romrn~tidial, layer. Six large rotinula lxoflst 1. o. 8laort
;Cibcz's, (SF) gathar in a group. Glial r-olls ()Intervene
botwoen these axons. Two long fibers (UP) of retinula 0alls
run in pairs -LyonL- t'Vio neurornmmtidin`6 groups. Ts traohoolo.
X %OO.00
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F.~, 7 zzrinavoo rsoc1ion throu.::h the nouro-.:.a':Me:iil

(I~~. . f.~A . Such a ~'
. V~~.rny tcphcricnl vgi;'i.
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I1g8. Longitudin~al secti~on through the short fibor'.
or ietinula cell (RA) in the nourautrmatidial layer. hout
invua-natioflO (s) are clearly soon. esY, synaptic vct3.cicS;
G# processes of (;'1±al cell; m. mitochondria. x 32,C;'v"
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P! Lngiudinl sotion throu h tho prox,,ir:.-. - m.
c~b.aida11~yer. iBaal and of shor or (SF) aro

Sphorical invaginatitons (a) cloar1X hold tho relatiorvehi-o --c
the gl1ial 0011 (G). 1¶1o skippouocL tanWr.t~ ux ~J
situatod at this layer. x 690oo.
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Pl:g. 10. LOO11CIt ud in1 moction through t he m~os'- nroximal
~.ayr o t~~j~m.Rai Aof ~ monopolar ganglion call (A

chitisma bet-oon the modulla and tbo laia~Jna~
cro)while the basal ancl of shurt fibor' cl ý'ctinula 0-:11l (SF)

cr at this layer. S-ynapse (ry) bet-saon rotinuJla wzaxc& and
a;cripolar axon are shov7n. G, ' ia coll. 1#.500.

-20 -



T

AM A

AiU. Lonr;itudinai1 section throt~i tho Dario 1:'yor sn
.iaiin Fit,. 10. PaireJ lorV, fibers run towvard the cld.-ýsa.

C-,I<i%1 coil; It, trachoole. x 8r,700.
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